Abstract. The biomass resources represented by crop residue is abundant in China, taking it as raw material to generate electricity has the characteristics of good power quality, high reliability and relatively mature technology. It plays an important role in maintaining energy security, optimizing energy structure, alleviating environmental pollution and promoting rural economy development. China's biomass power generation industry is a policy-supporting industry in the industry start-up period, which has been rapidly developed in recent years under the stimulation of a variety of policies by the government. Although China's biomass power generation industry has great potential for development, there are some problems in industrial investment. This paper analyzes the investment situation of China's biomass power generation industry from the aspects of industrial investment source, investment area, and investment scale and investment economy in order to improve the investment scientificity of biomass power generation industry and provide evidence for the rapid and healthy development of biomass power generation industry in China.
Introduction
Biomass power generation is a new form of renewable energy power generation, which developed rapidly in developed countries such as Europe and the United States. At present, the installed capacity of biomass power generation in the world is about 25% of the total installed capacity of renewable energy. However, China's biomass power generation capacity is still relatively low; its proportion is only 0.5%, much lower than the world average. Furthermore, the unit investment costs of biomass power generation are higher, the fuel costs in the power plant operation process are relatively high, and its profitability needs to be improved. Since February 2005, with the "Renewable Energy Law of the People's Republic of China" and a series of relevant supporting laws and regulations promulgated and implemented, it has been provided with a strong legal guarantee and a solid development foundation for the rapid and healthy development of China's renewable energy industry. As of the end of 2010, the national biomass power installed capacity is 5,500 MW, during the "Eleventh Five-Year" period; the growth rate of biomass power installed capacity is more than 40% annual average. "Twelfth Five-Year Plan of Renewable Energy Development" and "Medium and Long Term Development Plan for Renewable Energy" put forward that, as of the end of 2015 and 2020, the accumulative power installed capacity of various types of biomass will reach 13,000 MW and 30,000 MW in China. It can be found that China's biomass power generation industry has begun to enter the rapid development stage under the stimulation of the relevant national support policies.
However, China's biomass power generation industry is still a policy-supporting industry in the industry start-up period, although it has great potential for development, there are some prominent problems in industrial investment to be resolved. This paper analyzes the investment situation of China's biomass power generation industry from the aspects of investment source, investment area, investment scale and investment economy, which has a certain reference value for the country to develop relevant laws and regulations for biomass power generation. It can provide a basis for the government to guide the development of biomass power generation industry and a theoretical reference for safeguarding China's energy security, improving the energy industry structure and reducing the energy risk. At the same time, it also has the great practical significance to reduce the emission of greenhouse gases and soot particles, alleviate environmental pollution, promote the rural economic development and increase farmers' income.
The Investment Sources Situation
Compared with the conventional thermal power project, the capital intensity of the biomass power generation project is relatively low. Because of the dispersion of its funds, the investment attitude of large enterprise groups and investment institutions is often more cautious. In some developed countries abroad, the investment subject in biomass power generation projects is broad, including governments at all levels, international financial organizations, venture capital, multinational corporations and private capital [1, 2] . In the late twentieth century, many countries have set up a special energy development fund, which has played a great supporting and promoting role for the development of the renewable energy industry including the biomass power generation industry. At present, although China has set up a number of energy development funds, its funding scope and support is limited, and the system of effective investment and financing mechanism is needed.
From the current source of industrial investment funds, China's large state-owned power generation enterprises and power grid enterprises obtain the project construction funds by bank loans, while the general small and medium enterprises or the private enterprises of production equipment in industrial upstream obtain the project construction funds mainly through self-financing or a limited number of venture capital funds [3, 4] . Compared with the new energy power generation forms such as hydropower and wind power, the biomass power generation technology is relatively immature, the initial risk of the project investment is large, and the financial institutions lack a comprehensive understanding of the industry, which makes the bank loans relatively difficult. Small and medium-sized enterprises faced with some financing problems when they enter into the field of biomass power generation, they can acquire limited investment funds relying on private capital and government support. In the past period, as an important part of the reform of investment and financing system, China's financial system reform has made significant progress, and the financial market construction has made great progress, but it needs to further innovation and development, and constantly expand investment and financing channels in order to better meet the development of the biomass power generation and other emerging industries.
The Investment Area Situation
The distribution characteristics of the investment area of the biomass power generation industry in China are more obvious, mainly due to the distribution of biomass resources and reserves. Building a biomass power generation project in fuel-rich areas is conducive to lower costs and the scale benefit is higher. From the distribution of the cumulative approved capacity of biomass power generation in each province, as of the end of 2013, in addition to Qinghai province, Ningxia Hui autonomous region and Tibet autonomous region, the country has 28 provinces (municipalities, autonomous regions) which have developed biomass power generation projects. Biomass power generation projects are mainly concentrated in the east China region, especially in Jiangsu and Shandong provinces, the cumulative approved capacity of biomass power generation is 1,395 MW and 1,377 MW respectively, accounting for 11.41% and 11.26% of the total approved capacity respectively, ranking the top two in the country. Accumulated approved capacity of which ranked in the third to tenth provinces are Hubei province, Zhejiang province, Heilongjiang province, Jilin province, Guangdong province, Henan province, Anhui province and Hebei province. The cumulative approved capacity of the 10 provinces accounted for 69.36% of the total approved capacity. The data on the cumulative approved and grid-connected capacity of the biomass power generation are shown in Table 1 . 
The Investment Scale Situation
China's biomass power generation has a history of nearly 30 years, but before the implementation of the "Renewable Energy Law", the policy of renewable energy has been in a state of instability for a long time: the policy measures are incomplete, support is weak, and the renewable energy industry is developing slowly. Before the end of 2005, China's biomass power generation scale is small, the speed of development is slow, and the power generation form is more single of bagasse power generation.
With the promulgation and implementation of the "Renewable Energy Law" and the Renewable Energy Price Subsidy Policy, the biomass power generation industry in China has been developed rapidly. During the "Eleventh Five-Year Plan" period, the cumulative installed capacity of biomass power generation in China increased from 1,400 MW in 2006 to 5,500 MW in 2010, with an average annual growth rate of more than 40%; total biomass investment increased from 16.8 billion Yuan to 58.5 billion Yuan, with an average annual growth rate of more than 36%. The industry development scale and trend of the biomass power generation in China from 2006 to 2013 are shown in Fig. 1 . In 2010, the National Energy Board formally introduced the "New Energy Industry Development Plan", which includes the development and utilization of new energy sources such as nuclear power, wind energy, solar energy and biomass energy, and the upgrading of traditional energy. From 2011 to 2020, the investment expected to be used for nuclear power; wind power, biomass, solar energy and other new energy industry will reach 3 trillion Yuan. July 2012, the National Development and Reform Commission introduced the "Twelfth Five-Year Plan of Renewable Energy Development", in which proposed that the added renewable energy installed capacity will reach 160 million KW, including conventional hydropower of 61,000 MW, wind power of 70,000 MW, solar power of 20,000 MW, and biomass power generation of 7,500 MW. As of the end of 2015, the cumulative installed capacity of China's biomass power generation will reach 13,000 MW, the investment scale will reach 152.6 billion Yuan. It is expected that by the end of 2020, the cumulative installed capacity of biomass power generation in China will reach 30,000 MW, and the investment scale will reach 312.2 billion Yuan.
The Investment Economy Situation
At present, the unit cost of coal-fired power generation is about 4,500 Yuan per kilowatt, while the unit cost of biomass power generation is equivalent to about twice the cost of coal-fired power generation. Although the state has introduced the relevant support policies for biomass power generation, the profitability is still low compared with the traditional coal-fired power generation. The main reasons are as follows: (1) The unit investment cost is higher, due to the specific form of biomass power generation and distribution of different region, the current unit cost of investment is about 8,300-20,000 Yuan/KW. (2) The fuel cost of electricity generation is higher, because the straw resources have the characteristics of low density, seasonal and perishable, resulting in higher costs for its collection, transportation and storage. Presently the cost of biomass power generation fuel is about 0.4 Yuan/kW·h, which is much higher than the level of thermal power generation. (3) At present, the government implemented the same tax policy on the biomass power generation and traditional coal-fired power generation. As the biomass power plant buy straw from the farmers, which caused its value-added tax deduction operation are relatively difficult, the actual tax rate is about 12%, much higher than the traditional coal-fired power generation of 6%-8% tax rate level [5] .
At present, biomass power generation technology in foreign developed countries has been more mature, but the power generation efficiency of the domestic biomass power generation equipment is relatively low, the key technology equipment still needs foreign imports. Compared with other conventional power generation forms, the unit investment of biomass power generation is relatively high.
The price of biomass power generation is a key factor to affect the efficiency of industrial investment. "The allocation management approach of renewable energy power generation price and cost" regulated that on the basis of the province's desulfurization coal-fired units benchmarking price in 2005 plus biomass power generation subsidies to constitute the local biomass power generation price, the subsidy price will subsidize for 15 years since the date of the project put into operation, the standard of subsidy price is 0.25 Yuan per kilowatt hour, and from 2010 onwards, the subsidy price of annual approval construction of power generation projects decreased by 2% on the basis of the previous year.
The way, attaching to the realization of subsidies for renewable energy costs by levying an additional renewable energy price, to take the whole network to share the price of biomass power generation cannot solve the economic problems of biomass power industry investment. July and August in 2010, the National Development and Reform Commission and the National Energy Board has introduced the "Notice on the Improvement of Agricultural and Forestry Biomass Power Generation Price Policy" and "Notice on the Construction and Management of Biomass Power Generation Project", which has further improved the electricity price of the biomass power generation. The "Notice" provides that the new agricultural and forestry biomass power generation projects, which do not use the tender to determine the investors, uniformly implement the benchmarking electricity price standards of 0.75 Yuan per kilowatt hour, ensuring the benefits of biomass power generation projects to a large extent [6] [7] [8] . March 2, 2014, Wang Xiaokang, the Chairman of China Energy Conservation Group, said that the current biomass prices of 0.75 Yuan per kilowatt hour are still low, which should be increased to 0.95 Yuan per kilowatt hour to be more reasonable. Reasonable biomass price formation mechanism is the key to determine the success of biomass power industry investment, the price structure of biomass power generation should include the increase of net social benefit caused by the internalization of positive externalities, so that the economy of investment in biomass power generation industry can be reasonably reflected.
Conclusion
In summary, the current investment sources of China's biomass power industry is a single channel and difficult to raise funds, the government should continue to broaden investment and financing channels, establish a system of effective investment and financing mechanisms to better meet the biomass power generation industry development needs. The investment scale of China's biomass power generation industry is grown faster, the rate of power generation approval installed capacity is significantly faster than the national planning objectives, and the government should make a scientific forecast for the scale of industrial development according to the reality of the development of biomass power generation industry. Biomass power generation technology has been mature in foreign countries, but the domestic key technology and equipment still need foreign imports, the same size of the biomass power generation unit investment cost is equivalent to about twice of the coal-fired power generation, resulting in a relatively high unit investment costs. China's biomass power generation projects are mainly concentrated in the East China, especially in Jiangsu and Shandong provinces, which results to the problems of too concentrated biomass power generation project location, fuel supply difficulties and project losses. The construction of biomass power generation project should be evaluated from the aspects of biomass reserves, the demand level of electricity market and the conditions of transportation and so on, and investors should fully analyze the economy of investment to make scientific and reasonable decision. 
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